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Description
TECHNICAL FIELD

[0001] Subject matter disclosed herein relates gener-
ally to turbomachinery for internal combustion engines
and, in particular, to turbine wastegates.

BACKGROUND

[0002] A turbine wastegate is typically a valve (e.g., a
wastegate valve) that can be controlled to selectively al-
low at least some exhaust to bypass a turbine. Where an
exhaust turbine drives a compressor for boosting inlet
pressure to an internal combustion engine (e.g., asin a
turbocharger), a wastegate provides a means to control
the boost pressure.

[0003] A so-called internal wastegate is integrated at
least partially into a turbine housing. A wastegate valve
plug of an internal wastegate often includes a flat disk
shaped surface that seats against a flat seat (e.g., a valve
seat or wastegate seat) disposed on a low pressure side
of an exhaust bypass opening. In a closed position, such
awastegate valve plug should be seated against the seat
(e.g., seating surface) with sufficient force to effectively
seal the exhaust bypass opening to prevent leakage of
exhaust from a high pressure exhaust supply on one side
of the opening to a lower pressure region on the other
side of the opening.

[0004] Various examples of wastegates and waste-
gate components are described herein that can optionally
provide for improved kinematics, reduced exhaust leak-
age, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] A more complete understanding of the various
methods, devices, assemblies, systems, arrangements,
etc., described herein, and equivalents thereof, may be
had by reference to the following detailed description
when taken in conjunction with examples shown in the
accompanying drawings where:

Fig. 1 is a diagram of a turbocharger and an internal
combustion engine along with a controller;

Fig. 2 is a series of view of an example of an assem-
bly that includes a wastegate with a wastegate valve
seat disposed in an exhaust outlet chamber (e.g., a
low pressure side of an exhaust bypass opening);
Fig. 3 shows a cutaway view of a portion of an ex-
ample of an assembly and an example of a plot that
demonstrate mechanisms of undesirable exhaust
leakage and consequences thereof;

Fig. 4 shows a series of views of an example of an
assembly that includes a wastegate valve seat dis-
posed in an exhaustinlet chamber (e.g., a high pres-
sure side of an exhaust bypass opening);

Fig. 5 shows a series of views of the assembly of
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Fig. 4 and examples of wastegate valve configura-
tions;

Fig. 6 shows a series of views of an example of an
assembly that includes a wastegate valve seat dis-
posed in an exhaust inlet chamber (e.g., a high pres-
sure side of an exhaust bypass opening);

Fig. 7 shows a series of views of a portion of the
assembly of Fig. 6 with respect to a method of as-
sembly;

Fig. 8 shows a cutaway view of an example of an
assembly that includes a wastegate valve seat dis-
posed in an exhaust inlet chamber (e.g., a high pres-
sure side of an exhaust bypass opening);

Fig. 9 shows a cutaway view of an example of an
assembly that includes a wastegate valve seat dis-
posed in an exhaust inlet chamber (e.g., a high pres-
sure side of an exhaust bypass opening);

Fig. 10 shows a cutaway view of an example of an
assembly that includes a wastegate valve seat dis-
posed in an exhaust inlet chamber (e.g., a high pres-
sure side of an exhaust bypass opening); and

Fig. 11 shows an exploded, perspective view of the
assembly of Fig. 10 and an example of a turbocharg-
er that includes the assembly of Fig. 10.

DETAILED DESCRIPTION

[0006] Turbochargers are frequently utilized to in-
crease output of an internal combustion engine. Refer-
ring to Fig. 1, as an example, a system 100 can include
an internal combustion engine 110 and a turbocharger
120. As shown in Fig. 1, the system 100 may be part of
a vehicle 101 where the system 100 is disposed in an
engine compartment and connected to an exhaust con-
duit 103 that directs exhaust to an exhaust outlet 109,
for example, located behind a passenger compartment
105. In the example of Fig. 1, a treatment unit 107 may
be provided to treat exhaust (e.g., to reduce emissions
via catalytic conversion of molecules, etc.).

[0007] As shown in Fig. 1, the internal combustion en-
gine 110 includes an engine block 118 housing one or
more combustion chambers that operatively drive a shaft
112 (e.g., via pistons) as well as an intake port 114 that
provides a flow path for air to the engine block 118 and
an exhaust port 116 that provides a flow path for exhaust
from the engine block 118.

[0008] The turbocharger 120 can act to extract energy
from the exhaust and to provide energy to intake air,
which may be combined with fuel to form combustion
gas. As shown in Fig. 1, the turbocharger 120 includes
an air inlet 134, a shaft 122, a compressor housing as-
sembly 124 for a compressor wheel 125, a turbine hous-
ing assembly 126 for a turbine wheel 127, another hous-
ing assembly 128 and an exhaust outlet 136. The housing
128 may be referred to as a center housing assembly as
itis disposed between the compressor housing assembly
124 and the turbine housing assembly 126. The shaft
122 may be a shaft assembly that includes a variety of
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components. The shaft 122 may be rotatably supported
by a bearing system (e.g., journal bearing(s), rolling el-
ementbearing(s), etc.) disposedin the housing assembly
128 (e.g., in a bore defined by one or more bore walls)
such that rotation of the turbine wheel 127 causes rotation
of the compressor wheel 125 (e.g., as rotatably coupled
by the shaft 122). As an example a center housing rotat-
ing assembly (CHRA) can include the compressor wheel
125, the turbine wheel 127, the shaft 122, the housing
assembly 128 and various other components (e.g., a
compressor side plate disposed at an axial location be-
tween the compressor wheel 125 and the housing as-
sembly 128).

[0009] In the example of Fig. 1, a variable geometry
assembly 129 is shown as being, in part, disposed be-
tween the housing assembly 128 and the housing as-
sembly 126. Such a variable geometry assembly may
include vanes or other components to vary geometry of
passages thatlead to a turbine wheel space in the turbine
housing assembly 126. As an example, a variable geom-
etry compressor assembly may be provided.

[0010] In the example of Fig. 1, a wastegate valve (or
simply wastegate) 135 is positioned proximate to an ex-
haust inlet of the turbine housing assembly 126. The
wastegate valve 135 can be controlled to allow at least
some exhaust from the exhaust port 116 to bypass the
turbine wheel 127. Various wastegates, wastegate com-
ponents, etc., may be applied to a conventional fixed noz-
zle turbine, a fixed-vaned nozzle turbine, a variable noz-
zle turbine, a twin scroll turbocharger, etc.

[0011] In the example of Fig. 1, an exhaust gas recir-
culation (EGR) conduit 115 is also shown, which may be
provided, optionally with one or more valves 117, for ex-
ample, to allow exhaust to flow to a position upstream
the compressor wheel 125.

[0012] Fig. 1 also shows an example arrangement 150
for flow of exhaust to an exhaust turbine housing assem-
bly 152 and another example arrangement 170 for flow
of exhaust to an exhaust turbine housing assembly 172.
In the arrangement 150, a cylinder head 154 includes
passages 156 within to direct exhaust from cylinders to
the turbine housing assembly 152 while in the arrange-
ment 170, a manifold 176 provides for mounting of the
turbine housing assembly 172, for example, without any
separate, intermediate length of exhaust piping. In the
example arrangements 150 and 170, the turbine housing
assemblies 152 and 172 may be configured for use with
a wastegate, variable geometry assembly, etc.

[0013] InFig.1,anexample ofa controller 190 is shown
as including one or more processors 192, memory 194
and one or more interfaces 196. Such a controller may
include circuitry such as circuitry of an engine control unit
(ECU). As described herein, various methods or tech-
niques may optionally be implemented in conjunction
with a controller, for example, through control logic. Con-
trol logic may depend on one or more engine operating
conditions (e.g., turbo rpm, engine rpm, temperature,
load, lubricant, cooling, etc.). For example, sensors may
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transmit information to the controller 190 via the one or
more interfaces 196. Control logic may rely on such in-
formation and, in turn, the controller 190 may output con-
trol signals to control engine operation. The controller
190 may be configured to control lubricant flow, temper-
ature, a variable geometry assembly (e.g., variable ge-
ometry compressor or turbine), a wastegate (e.g., viaan
actuator), an electric motor, or one or more other com-
ponents associated with an engine, a turbocharger (or
turbochargers), etc. As an example, the turbocharger 120
may include one or more actuators and/or one or more
sensors 198 that may be, for example, coupled to an
interface or interfaces 196 of the controller 190. As an
example, the wastegate 135 may be controlled by a con-
trollerthatincludes an actuatorresponsive to an electrical
signal, a pressure signal, etc. As an example, an actuator
for a wastegate may be a mechanical actuator, for ex-
ample, that may operate without a need for electrical pow-
er (e.g., consider a mechanical actuator configured to
respond to a pressure signal supplied via a conduit).
[0014] Fig. 2 shows a perspective view of an example
of an assembly 200 and cutaway views of the assembly
200 along a line A-A. As shown, the assembly 200 in-
cludes a turbine housing 210 that includes a flange 211,
abore 212, an inlet conduit 213, a turbine wheel opening
214, a spiral wall 215, an exhaust outlet opening 216, a
shroud wall 220, a nozzle 221, a volute 222 formed in
part by the spiral wall 215 and in fluid communication
with the nozzle 221, a wastegate wall 223 that extends
to an exhaust bypass opening 225 and to a wastegate
seat 226, an exhaustinflow chamber 228, and an exhaust
outflow chamber 230.

[0015] As an example, the wastegate wall 223 may
form the exhaust bypass opening 225 (e.g., a wastegate
opening). As an example, the wastegate wall 223 may
form the wastegate seat 226. As an example, an assem-
bly may include a seat component, for example, a seat
component coupled to the wastegate wall 223 where a
seat surface of the seat component faces the exhaust
outflow chamber 230.

[0016] In the example of Fig. 2, the turbine housing
210 may be a single piece or multi-piece housing. As an
example, the turbine housing 210 may be a cast compo-
nent (e.g., formed via sand casting or other casting proc-
ess). The turbine housing 210 includes various walls or
wall portions, which can define features such as the bore
212, the turbine wheel opening 214, the exhaust outlet
opening 216, the exhaust inflow chamber 228, the ex-
haust outflow chamber 230, etc. In particular, the waste-
gate wall 223 defines a wastegate passage in fluid com-
munication with the inlet conduit 213 via the exhaust in-
flow chamber 228 where a wastegate control linkage 240
and a wastegate arm and plug 250 are configured for
opening and closing the wastegate passage for waste-
gating exhaust from the exhaust inflow chamber 228 to
the exhaust outflow chamber 230.

[0017] In the example of Fig. 2, the wastegate control
linkage 240 includes a bushing 242 configured for receipt
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by the bore 212 of the turbine housing 210, a control arm
244 and a peg 246 and the wastegate arm and plug 250
includes a shaft 252, a shaft end 253, an arm 254 and a
plug 256. As shown, the bushing 242 is disposed be-
tween the bore 212 and the shaft 252, for example, to
support rotation of the shaft 252, to seal the chamber 230
from an exterior space, etc. The bore 212, the bushing
242 and the shaft 252 may each be defined by a diameter
or diameters as well as one or more lengths.

[0018] As shown in the example of Fig. 2, in a closed
state, the plug 256 is disposed in the exhaust outflow
chamber 230 and includes a surface that is intended to
seat against the wastegate seat 226 to seal the exhaust
bypass opening 225 to prevent flow from the exhaust
inflow chamber 228 to the exhaust outflow chamber 230
via the exhaust bypass opening 225.

[0019] Asanexample, the assembly 200 may be fitted
to an exhaust conduit or other component of an internal
combustion engine (see, e.g., examples of Fig. 1) via the
flange 211 such that exhaust is received via the inlet con-
duit 213, directed to the volute 222. From the volute 222,
exhaust is directed via the nozzle 221 to a turbine wheel
disposed in the turbine housing 210 via the opening 214
to flow and expand in a turbine wheel space defined in
part by the shroud wall 220. Exhaust can then exit the
turbine wheel space by flowing to the exhaust outlet
chamber 230 and then out of the turbine housing 210 via
the exhaust outlet opening 216.

[0020] As towastegating, upon actuation of the control
linkage 240 (e.g., by an actuator coupled to the peg 246),
the wastegate arm and plug 250 may be rotated such
that at least a portion of the received exhaust can flow
via the exhaust inflow chamber 228 (e.g., via the waste-
gate passage defined by the wastegate wall 223), past
the wastegate seat 226 and into the exhaust outflow
chamber 230, rather than through the nozzle 221 to the
turbine wheel space. The wastegated portion of the ex-
haust may then exit the turbine housing 210 via the ex-
haust outlet opening 216 (e.g., and pass to an exhaust
system of a vehicle, be recirculated in part, etc.).
[0021] Inthe example of Fig. 2, for an operational state
where a pressure P1 in the exhaust inflow chamber 228
is greater than a pressure P2 in the exhaust outflow
chamber 230, force may be exerted upon the plug 256
(e.g., due to a pressure differential between P1 and P2).
Such force may be transmitted from the plug 256 to the
arm 254 to the shaft 252 and so on, for example, to the
wastegate control linkage 240 (e.g., and to an actuator,
etc.). Such force may interfere with operation of the plug
256 or one or more components operatively coupled to
the plug 256. As an example, such force may cause leak-
age of exhaust past the plug 256. As an example, such
force may cause the plug 256 to open prematurely. As
an example, such force may cause wear, for example,
to the plug 256, to the seat 226, to one or more compo-
nents operatively coupled to the plug 256, etc. As an
example, where pressure varies with respect to time (e.g.
due to pressure pulses caused by operation of a multi-
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cylinder internal combustion engine), chatter may occur
where, for example, the plug 256 repeatedly contacts the
seat 226 as force transmitted to the plug 256 via the arm
254 may not be sufficient to accommodate the pressure
variations with respect to time. Such chatter may impact
one or more components operatively coupled to the plug
256, which may lead to wear, misalignment, etc.

[0022] Fig. 3 shows a cross-sectional view through a
portion of an assembly 300 with a wastegate. Specifical-
ly, Fig. 3 shows a housing 310 and an arm 354 configured
to receive a plug 356 attached to the arm 354 via a peg
or stem 357 and a washer 355. As mentioned, various
issues can arise during operation, which may lead to ex-
haust leakage from an exhaust inlet chamber 328 to an
exhaust outlet chamber 330 via an exhaust bypass open-
ing 325 (e.g., as defined by a wall 323 of the housing 310).
[0023] As shown in Fig. 3, a flat surface 326 of the
housing 310 surrounds the opening 325 and aflat surface
of the plug 356 has a perimeter that exceeds the perim-
eter of the opening 325. To effectively seal the opening
325, a portion of the flat surface of the plug 356 must
seat evenly against the flat surface 326 of the housing
310. In other words, to seal the opening 325, the flat
surface of the plug 356 must be parallel to and in contact
with the flat surface 326 of the housing 310.

[0024] During operation, where a pressure P1 in the
exhaust inlet chamber 328 exceeds a pressure P2 in the
exhaust outlet chamber 330, force may cause the plug
356 to lift, for example, as indicated by a gap between
the flat surface of the plug 356 and the flat surface 326
of the housing 310 (see arrow representing leakage flow
of exhaust).

[0025] Fig. 3 shows a plot 301 of intake manifold pres-
sure versus engine speed where a desirable control pro-
file provides for a relatively linear increase in intake man-
ifold pressure with respect to engine speed and where
an undesirable control profile deviates from the desirable
profile. For both profiles, at a particular engine speed,
the intake manifold pressure is at a maximum, for exam-
ple, as may be achieved by opening a wastegate valve
(e.g., to reduce turbocharger boost to intake air).
[0026] As an example, an intake manifold pressure
versus engine speed profile may be shaped by charac-
teristics of a wastegate assembly of a turbocharger. For
example, where a wastegate valve opens prematurely,
the manifold intake pressure may drop as an amount of
exhaust is undesirably wastegated rather than directed
to a turbine wheel in a turbine wheel space of a turbine
housing of a turbocharger where it could charge intake
air via a compressor that would, in turn, increase intake
manifold pressure. In terms of performance, while such
a wastegate may provide protections against excessive
boost (e.g., limiting maximum boost), it may come at a
cost, for example, by delaying time to maximum boost,
reducing boost over a range of engine speeds, etc.
[0027] Over time, premature opening of a wastegate
valve may worsen, for example, as clearances between
various components (e.g., plug, arm, shaft, shaft bore,
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bushings, etc.) may change. Forces that can cause such
change include aerodynamic excitation, high tempera-
tures, temperature cycling (e.g., temperatures < -20 de-
grees C to > 1000 degrees C), chemical attack, friction,
deterioration of materials, etc. For at least the foregoing
reasons, it can be difficult to maintain effective sealing
of a wastegate opening over the lifetime of an exhaust
turbine assembly. Problems may include leakage, lack
of controllability or a combination of leakage and uncon-
trollability.

[0028] Fig. 4 shows a series of views of an example of
an assembly 400 that includes a wastegate valve seat
426 disposed in an exhaust inlet chamber 428 (e.g., a
high pressure side of an exhaust bypass opening 425).
In particular, Fig. 4 shows a perspective view of the as-
sembly 400 and cutaway views along a line B-B and along
aline C-C (e.g., splitting the assembly 400). In Fig. 4, the
cutaway views show the assembly in a closed state and
in an open state with respect to a wastegate valve plug
456 and the wastegate valve seat 426.

[0029] As shown in Fig. 4, the assembly 400 includes
a turbine housing 410 that defines the exhaust inflow
chamber 428, awastegate valve seat426 and an exhaust
outflow chamber 430. As an example, the wastegate
valve seat 426 may be defined by the turbine housing
410, forexample, where the turbine housing 410 includes
a valve seat component. As shown, the assembly 400
also includes a wastegate valve plug 456 that includes
a seal surface where, in a closed state, the seal surface
seats against the wastegate valve seat 426 and where,
in an open state, the wastegate valve plug 426 extends
into the exhaust inflow chamber 428.

[0030] As shown in Fig. 4, the turbine housing 410 in-
cludes aflange 411, an inlet conduit 413, a turbine wheel
opening 414, a spiral wall 415, an exhaust outlet opening
416, ashroudwall 420, anozzle 421, a volute 422 formed
in part by the spiral wall 415 and in fluid communication
with the nozzle 421, a wastegate wall 423 that extends
to the exhaust bypass opening 425 and to the wastegate
valve seat 426, the exhaust inflow chamber 428, and an
exhaust outflow chamber 430.

[0031] As an example, the wastegate wall 423 may
form the exhaust bypass opening 425 (e.g., a wastegate
opening). As an example, the wastegate wall 423 may
form the wastegate valve seat 426. As an example, an
assembly may include a seat component, for example,
a seat component coupled to the wastegate wall 423
where a seat surface of the seat component faces the
exhaust outflow chamber 430.

[0032] In the example of Fig. 4, the turbine housing
410 may be a single piece or multi-piece housing. As an
example, the turbine housing 410 may be a cast compo-
nent (e.g., formed via sand casting or other casting proc-
ess). As mentioned, the turbine housing 410 includes
various walls or wall portions, which can define features
such as a wastegate control shaft bore, the turbine wheel
opening 414, the exhaust outlet opening 416, the exhaust
inflow chamber 428, the exhaust outflow chamber 430,
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etc. In particular, the wastegate wall 423 defines a waste-
gate passage in fluid communication with the inlet conduit
413 via the exhaust inflow chamber 428 where a waste-
gate control linkage 440 and a wastegate arm and plug
450 are configured for opening and closing the wastegate
passage for wastegating exhaust from the exhaust inflow
chamber 428 to the exhaust outflow chamber 430.
[0033] Fig.5showstwo cutaway views of the assembly
400 of Fig. 4 and examples of wastegate valve configu-
rations 550, 551, 552,553 and 554. As shown, the waste-
gate valve plug 456 may be coupled to an arm 454, for
example, where a stem or peg 457 extends from the
wastegate valve plug 456 through an opening of the arm
454. As an example, a washer or coupling member 455
may be provided to couple the wastegate valve plug 456
to the arm 454. As shown, the arm 454 extends to a shaft
452, for example, where the shaft 452 is received by a
bore of the turbine housing 410. As an example, one or
more bushings or other component may be disposed in
or about such a bore, for example, to reduce leakage of
exhaust via the bore.

[0034] As shown, the wastegate valve plug 456 in-
cludes an upper surface (e.g., a seal surface) that seats
against the wastegate valve seat 426. During operation,
where a pressure in the exhaust inlet chamber 428 ex-
ceeds a pressure in the exhaust outlet chamber 430,
force is applied to the wastegate valve plug 456 where
such force helps to seat the upper surface (e.g., the seal
surface) of the wastegate valve plug 456 against the
wastegate valve seat 426.

[0035] InFig. 5, the wastegate valve configuration 550
includes a monoblock arm and plug, the wastegate valve
configuration 551 includes a sloped upper plug portion
that matches a sloped valve seat surface (e.g., conical
shaped surface), the wastegate valve configuration 552
includes a toroidal plug portion with a surface that can
seal against a sloped valve seat surface, the wastegate
valve configuration 553 includes a protruding portion that
can protrude into an exhaust inlet chamber to distribute
pressure due to flow of exhaust (e.g., upon opening of
the valve) and the wastegate valve configuration 554 in-
cludes a protruding portion as part of a monoblock arm
and plug. As an example, the configurations 551 and 552
may be implemented as a multipiece arm and plug or as
a monoblock arm and plug. Each of the configurations
550, 551, 552, 553 and 554 is shown with respect to axes
of a cylindrical coordinate system (e.g., r, z and ©). Var-
ious features (e.g., surfaces, joints, shapes, etc.) may be
references with respect to such a coordinate system.
[0036] As an example, a plug may be shaped as a
sphere, a portion of a sphere an ellipsoid, a portion of an
ellipsoid, etc. As an example, a valve seat may include
a conical shape or a modified conical shape configured
to seal against a portion of a sphere, a modified sphere,
an ellipsoid, a modified ellipsoid, etc. As an example, an
arm may extend to a stem where the stem joins a plug,
which may be shaped as a sphere, a portion of a sphere
an ellipsoid, a portion of an ellipsoid, etc. As an example,
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an assembly may be formed by passing an arm portion
of a monoblock arm and plug through an opening where
the plug portion is configured to seal the opening. As an
example, an assembly may be formed by coupling an
arm of an arm and plug subassembly to a plug where the
plug is positioned for such coupling by inserting the plug
into an exhaust inlet opening of a turbine housing.
[0037] Asanexample,amethod may include providing
a turbocharger that includes a turbine housing that de-
fines an exhaust inflow chamber that includes a waste-
gate valve seat and that defines an exhaust outflow
chamber, and a wastegate valve plug thatincludes a seal
surface where, in a closed state, the seal surface seats
against the wastegate valve seat and where, in an open
state, the wastegate valve plug extends into the exhaust
inflow chamber; and providing exhaust to the exhaust
inflow chamber where a pressure of the exhaust in the
exhaust inflow chamber applies force to the wastegate
valve plug that acts to seat the seal surface against the
wastegate valve seat.

[0038] As an example, an assembly process may in-
clude inserting at least a wastegate valve plug into an
exhaust inlet of a turbine housing and then coupling the
wastegate valve plug (e.g., or component coupled there-
to or integral therewith) to an actuator component, for
example, for actuation of the wastegate valve plug (e.g.,
to provide for a closed state and an open state of a waste-
gate). In such an example, the exhaust inlet of the turbine
housing may be sized to accommodate insertion and
maneuvering of the wastegate valve plug, which may be
a separate component or a unitary component (e.g., a
unitary wastegate valve arm and plug component).
[0039] As an example, where pressure is applied to a
wastegate valve plug that seats against a wastegate
valve seat in an exhaust inlet chamber, the pressure may
diminish or eliminate various issues described with re-
spect to the assembly 200 of Fig. 2 and the assembly
300 of Fig. 3. For example, for the assembly 400 of Figs.
4 and 5, where pressure increases in the exhaust inlet
chamber 428 responsive to an increase in engine speed,
the increase in pressure may act to seat the wastegate
valve plug 456 against the wastegate valve seat 426. As
such, premature opening may be avoided and a more
desirable profile may be achieved as to intake manifold
pressure versus engine speed. Further, chatter may be
diminished, which may, in turn, diminish wear, misalign-
ment, etc. of one or more components along a control
train (e.g., a train of actuation components).

[0040] Fig. 6 shows a series of cutaway views of an
example of an assembly 600 that includes a wastegate
valve seat 626 disposed in an exhaust inlet chamber 628
(e.g., a high pressure side of an exhaust bypass open-
ing).

[0041] As shown in Fig. 6, the assembly 600 includes
a turbine housing 610 that includes an exhaust inlet 611,
a shroud 620 of a turbine wheel space, an exhaust outlet
chamber 630 and a wastegate valve sub-assembly 650
that includes a wastegate valve plug 656 and, for exam-
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ple, a stem 654 that may be guided by a bushing 649. In
such an example, the stem 654 and the wastegate valve
plug 656 may be a unitary component. As an example,
the wastegate valve sub-assembly 650 may be a poppet
valve sub-assembly.

[0042] As shown inFig. 6, an opening 625 provides for
fluid communication between an inlet conduit 613 and
the exhaust inlet chamber 628 while the wastegate valve
seat 626 defines an exhaust bypass opening between
the exhaust inlet chamber 628 and a passage 629, which
may be defined by a wall 623 of the turbine housing 610.
As shown, the passage 629 couples the exhaust inlet
chamber 628 and the exhaust outlet chamber 630 where
the position of the wastegate valve plug 656 with respect
to the wastegate valve seat 626 determine whether ex-
haust may flow, for example, from the exhaustinlet cham-
ber 628 via the passage 629 to the exhaust outlet cham-
ber 630.

[0043] During operation, as an example, exhaust may
flow from the exhaustinlet 611 via a scroll (e.g., a volute)
to a nozzle and to a turbine wheel space defined in part
by the shroud 620. Where a turbine wheel is present in
the turbine wheel space, the exhaust may cause rotation
of the turbine wheel as it flow toward an exhaust outlet
of the turbine housing 610. Where a pressure P1 for ex-
haust in the exhaust inlet chamber 628 exceeds a pres-
sure P2 for exhaust in the exhaust outlet chamber 630,
the wastegate valve plug 656 may be forced against the
wastegate valve seat 626, which may help to reduce un-
desirable leakage of exhaust (e.g., undesirable waste-
gating of exhaust). As an example, an approach that lev-
erages a pressure differential to apply force that helps
maintain the valve in a close position may increase seal-
ing, increase turbocharger efficiency and reduce valve
flutter (e.g., chatter) and wear. Such an approach, as an
example, increase precision as to regulation of gas flow
through the valve opening, for example, as controlled by
actuator stroke. Increased precision of wastegating (e.g.,
exhaust bypass) may also provide for improved emis-
sions (e.g., regulation of exhaust characteristics to a
chemical converter located downstream a turbine as-
sembly), improved longevity of turbocharger compo-
nents (e.g., more control of compressor characteristics,
etc.) and improved matching of demand/engine opera-
tion conditions (e.g., responsive to a signal for acceler-
ation, deceleration, EGR, etc.).

[0044] In the example of Fig. 6, wastegating may be
achieved by translating the wastegate valve plug 656 ax-
ially away from the wastegate valve seat 626, which
moves the wastegate valve plug 656 into the exhaust
inlet chamber 628 and opens the exhaust bypass open-
ing defined by the wastegate valve seat 626. In Fig. 6, a
large arrow indicates force (F) being applied to translate
the wastegate valve plug 656 axially away from the
wastegate valve seat 626 and dashed arrows indicate
approximate directions of exhaust flow from the exhaust
inlet chamber 628 to the passage 629 and to the exhaust
outletchamber630 (e.g., due to pressure P1 being great-
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er than pressure P2).

[0045] As anexample, the shape of a wastegate valve
plug and the shape of a wastegate valve seat and op-
tionally a surface adjacent to the wastegate valve seat
may be configured to provide desired operational char-
acteristics. For example, a neck region that extends from
a wastegate valve seat into an exhaust inlet chamber
may be shaped to define a clearance or clearances with
respect to a portion of a wastegate valve plug such that
as the wastegate valve plug moves (e.g., away or toward
the wastegate valve seat) a particular flow profile is
achieved. In such an example, a controller may control
the position of the wastegate valve plug (e.g., its distance
from a wastegate valve seat) to thereby control clear-
ance(s) and hence flow of exhaust from an exhaust inlet
chamber to a passage in fluid communication with an
exhaust outlet chamber. As an example, flow criteria as
a function of stroke length may be tuned for an assembly
(e.g., by machining a wastegate valve seat and/or sur-
rounding region, by selection of wastegate valve plug
shape, etc.). As an example, flow criteria related to waste-
gating may be specified in an effort to meet vehicle per-
formance goals, emissions goals, etc.

[0046] In the example of Fig. 6, the assembly 600 in-
cludes a port 627 and a cap 641 that covers the port 627.
As shown, the port 627 opens to the exhaust inlet cham-
ber 628 such that the wastegate valve plug 656 may be
inserted therein. After insertion, the cap 641 may be in-
stalled to seal the port 627. As an example, the cap 641
may be removable, for example, forremoval of the waste-
gate valve plug 656, which may be, for example, coupled
to the stem 654.

[0047] Fig. 7 shows cutaway views of a portion of the
assembly 600 in an exploded state and in an assembled
state. As mentioned, a method may include inserting a
wastegate valve plug into an exhaust inlet chamber via
a port and then sealing the port with a cap. For example,
as shown, the wastegate valve plug 656 may be inserted
into the exhaust inlet chamber 628 via the port 627 fol-
lowed by sealing of the port 627 by the cap 641. As an
example, such a process may be reversed for removal
of the wastegate valve plug 656 (e.g., for servicing, etc.).
[0048] Fig. 8 shows a cutaway view of an example of
an assembly 800 that includes a wastegate valve seat
826 disposed in an exhaust inlet chamber 828 (e.g., a
high pressure side of an exhaust bypass opening).
[0049] As shown in Fig. 8, the assembly 800 includes
a turbine housing 810 that includes an exhaust inlet 811,
a shroud 820 of a turbine wheel space, an exhaust outlet
chamber 830 and a wastegate valve sub-assembly 850
that includes a wastegate valve plug 856 and, for exam-
ple, a stem 854 that may be guided by a bushing 849. In
such an example, the stem 854 and the wastegate valve
plug 856 may be a unitary component. As an example,
the wastegate valve sub-assembly 850 may be a poppet
valve sub-assembly.

[0050] Also shown in Fig. 8 is an actuator sub-assem-
bly 840 that includes a bracket 842 fixed to an extension

10

15

20

25

30

35

40

45

50

55

815 of the turbine housing 810, for example, via one or
more connectors 843 and that includes a pressure actu-
ated controller 845 that is operatively coupled to the stem
854, for example, via a coupling component 847.
[0051] As an example, the coupling component 847
may act to reduce transfer of heat energy from the stem
854 to the controller 845. For example, the coupling com-
ponent 847 may be formed of a ceramic, a composite
material, etc. with thermal conductivity (isotropic or ani-
sotropic) that is less than that of the stem 854. As an
example, the coupling component 847 may be formed of
amaterial considered to be aninsulator (e.g., a poor con-
ductor of heat energy). As an example, the coupling com-
ponent 847 may provide a gap such as an air gap be-
tween the stem 854 and a plunger or control rod of the
controller 845.

[0052] As an example, the bracket 842 may act to re-
duce transfer of heat energy from the extension 815 to
the controller 845. For example, the bracket 842 may be
configured with sufficient surface area to radiate heat en-
ergy and thereby decrease transfer of heat energy to the
controller 845. As an example, the bracket 842 may be
formed of a ceramic, a composite material, etc. with ther-
mal conductivity (isotropic or anisotropic) thatis less than
that of the extension 815. As an example, the bracket
842 may be formed of a material considered to be an
insulator (e.g., a poor conductor of heat energy). As an
example, a gasket may be disposed between the bracket
842 and the extension 815 to reduce transfer of heat
energy from the extension 815 to the bracket 842. As an
example, one or more features of the assembly 800 may
help to ensure that temperature T2 remains less than
temperature T1, for example, to enhance operation, lon-
gevity, etc. of the controller 845.

[0053] As anexample, a pressure line may be coupled
to the pressure actuated controller 845 to cause the con-
troller to translate the stem 854 and consequently the
wastegate valve plug 856. Such action may cause a state
transition, for example, to move the wastegate valve plug
856 from a closed state to an open state with respect to
the wastegate valve seat 826.

[0054] As shown inFig. 8, an opening 825 provides for
fluid communication between an inlet conduit 813 and
the exhaust inlet chamber 828 while the wastegate valve
seat 826 defines an exhaust bypass opening between
the exhaust inlet chamber 828 and a passage 829, which
may be defined by a wall 823 of the turbine housing 810.
As shown, the passage 829 couples the exhaust inlet
chamber 828 and the exhaust outlet chamber 830 where
the position of the wastegate valve plug 856 with respect
to the wastegate valve seat 826 determine whether ex-
haust may flow, for example, from the exhaustinlet cham-
ber 828 via the passage 829 to the exhaust outlet cham-
ber 830.

[0055] During operation, as an example, exhaust may
flow from the exhaustinlet 811 via a scroll (e.g., a volute)
to a nozzle and to a turbine wheel space defined in part
by the shroud 820. Where a turbine wheel is present in
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the turbine wheel space, the exhaust may cause rotation
of the turbine wheel as it flow toward an exhaust outlet
of the turbine housing 810. Where a pressure P1 for ex-
haust in the exhaust inlet chamber 828 exceeds a pres-
sure P2 for exhaust in the exhaust outlet chamber 830,
the wastegate valve plug 856 may be forced against the
wastegate valve seat 826, which may help to reduce un-
desirable leakage of exhaust (e.g., undesirable waste-
gating of exhaust).

[0056] In the example of Fig. 8, wastegating may be
achieved by translating the wastegate valve plug 856 ax-
ially away from the wastegate valve seat 826, which
moves the wastegate valve plug 856 into the exhaust
inlet chamber 828 and opens the exhaust bypass open-
ing defined by the wastegate valve seat 826 such that
exhaust may flow from the exhaust inlet chamber 828 to
the passage 829 and to the exhaust outlet chamber 830.
[0057] In the example of Fig. 8, the assembly 800 in-
cludes a port 827 and a cap 841 that covers the port 827.
As shown, the port 827 opens to the exhaust inlet cham-
ber 828 such that the wastegate valve plug 856 may be
inserted therein. After insertion, the cap 841 may be in-
stalled to seal the port 827. As an example, the cap 841
may be removable, forexample, forremoval of the waste-
gate valve plug 856, which may be, for example, coupled
to the stem 854.

[0058] In the example of Fig. 8, the assembly 800 pro-
vides for mounting control components onto the turbine
housing 810, for example, rather than to a compressor
housing. Such an approach may facilitate assembly, cal-
ibration, etc. when compared to an approach that mounts
one or more control components to a compressor hous-
ing. For example, where a wastegate controller is mount-
ed to a compressor housing, calibration of a control link-
age may involve angular alignment of the compressor
housing with respectto a center housing and with respect
to a turbine housing. In contrast, where a wastegate con-
troller is mounted to a turbine housing, such alignment
concerns may be avoided.

[0059] Fig. 9 shows a cutaway view of an example of
an assembly 900 that includes a wastegate valve seat
926 disposed in an exhaust inlet chamber 928 (e.g., a
high pressure side of an exhaust bypass opening).
[0060] As shown in Fig. 9, the assembly 900 includes
a turbine housing 910 that includes an exhaust inlet 911,
a turbine wheel opening 914, an exhaust outlet 916, a
shroud 920 of a turbine wheel space, a nozzle 921, a
volute 922, an exhaust outlet chamber 930 and a waste-
gate valve sub-assembly 950 that includes a wastegate
valve plug 956 and, for example, a stem 954 that may
be guided by a bushing 949. In such an example, the
stem 954 and the wastegate valve plug 956 may be a
unitary component. As an example, the wastegate valve
sub-assembly 950 may be a poppet valve sub-assembly.
[0061] Also shown in Fig. 9 is an actuator sub-assem-
bly 940 that includes a bracket 942 fixed to an extension
915 of the turbine housing 910, for example, via one or
more connectors 943 and that includes a controller 945
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that is operatively coupled to the stem 954, for example,
via a coupling component 947.

[0062] As an example, the coupling component 947
may act to reduce transfer of heat energy from the stem
954 to the controller 940. For example, the coupling com-
ponent 947 may be formed of a ceramic, a composite
material, etc. with thermal conductivity (isotropic or ani-
sotropic) that is less than that of the stem 954. As an
example, the coupling component 947 may be formed of
amaterial considered to be aninsulator (e.g., a poor con-
ductor of heat energy). As an example, the coupling com-
ponent 947 may provide a gap such as an air gap be-
tween the stem 954 and a plunger or control rod of the
controller 940.

[0063] As an example, the bracket 942 may act to re-
duce transfer of heat energy from the extension 915 to
the controller 940. For example, the bracket 942 may be
configured with sufficient surface area to radiate heat en-
ergy and thereby decrease transfer of heat energy to the
controller 940. As an example, the bracket 842 may be
formed of a ceramic, a composite material, etc. with ther-
mal conductivity (isotropic or anisotropic) thatis less than
that of the extension 915. As an example, the bracket
942 may be formed of a material considered to be an
insulator (e.g., a poor conductor of heat energy). As an
example, a gasket may be disposed between the bracket
942 and the extension 915 to reduce transfer of heat
energy from the extension 915 to the bracket 942. As an
example, one or more features of the assembly 900 may
help to ensure that temperature T2 remains less than
temperature T1, for example, to enhance operation, lon-
gevity, etc. of the controller 940.

[0064] As an example, a line may be coupled to the
controller 945 to cause the controller to translate the stem
954 and consequently the wastegate valve plug 956.
Such action may cause a state transition, for example,
to move the wastegate valve plug 956 from a closed state
to an open state with respect to the wastegate valve seat
926.

[0065] As shown inFig. 9, an opening 925 provides for
fluid communication between an inlet conduit 913 and
the exhaust inlet chamber 928 while the wastegate valve
seat 926 defines an exhaust bypass opening between
the exhaust inlet chamber 928 and a passage 929, which
may be defined by a wall 923 of the turbine housing 910.
As shown, the passage 929 couples the exhaust inlet
chamber 928 and the exhaust outlet chamber 930 where
the position of the wastegate valve plug 956 with respect
to the wastegate valve seat 926 determine whether ex-
haust may flow, for example, from the exhaustinlet cham-
ber 928 via the passage 929 to the exhaust outlet cham-
ber 930.

[0066] During operation, as an example, exhaust may
flow from the exhaust inlet 911 via the volute 922 (e.g.,
a scroll) to the nozzle 921 and to a turbine wheel space
defined in part by the shroud 920. Where a turbine wheel
is present in the turbine wheel space, the exhaust may
cause rotation of the turbine wheel as it flow toward an
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exhaust outlet of the turbine housing 910. Where a pres-
sure P1 for exhaust in the exhaust inlet chamber 928
exceeds a pressure P2 for exhaust in the exhaust outlet
chamber 930, the wastegate valve plug 956 may be
forced against the wastegate valve seat 926, which may
help to reduce undesirable leakage of exhaust (e.g., un-
desirable wastegating of exhaust).

[0067] In the example of Fig. 9, wastegating may be
achieved by translating the wastegate valve plug 956 ax-
ially away from the wastegate valve seat 926, which
moves the wastegate valve plug 956 into the exhaust
inlet chamber 928 and opens the exhaust bypass open-
ing defined by the wastegate valve seat 926 such that
exhaust may flow from the exhaust inlet chamber 928 to
the passage 929 and to the exhaust outlet chamber 930.
[0068] In the example of Fig. 9, the assembly 900 in-
cludes a port 927 and a cap 941 that covers the port 927.
As shown, the port 927 opens to the exhaust inlet cham-
ber 928 such that the wastegate valve plug 956 may be
inserted therein. After insertion, the cap 941 may be in-
stalled to seal the port 927. As an example, the cap 941
may be removable, for example, forremoval of the waste-
gate valve plug 956, which may be, for example, coupled
to the stem 954.

[0069] In the example of Fig. 9, the assembly 900 pro-
vides for mounting control components onto the turbine
housing 910, for example, rather than to a compressor
housing. Such an approach may facilitate assembly, cal-
ibration, etc. when compared to an approach that mounts
one or more control components to a compressor hous-
ing. For example, where a wastegate controller is mount-
ed to a compressor housing, calibration of a control link-
age may involve angular alignment of the compressor
housing with respectto a center housing and with respect
to a turbine housing. In contrast, where a wastegate con-
troller is mounted to a turbine housing, such alignment
concerns may be avoided.

[0070] Fig. 10 shows a cutaway view of an example of
an assembly 1000 that includes a wastegate valve seat
1026 disposed in an exhaust inlet chamber 1028 (e.g.,
a high pressure side of an exhaust bypass opening).
[0071] As shown in Fig. 10, the assembly 1000 in-
cludes a turbine housing 1010 that includes an exhaust
inlet 1011, a shroud 1020 of a turbine wheel space, an
exhaustoutletchamber 1030 and a wastegate valve sub-
assembly 1050 that includes a wastegate valve plug
1056 and, for example, a stem 1054. In such an example,
the stem 1054 and the wastegate valve plug 1056 may
be a unitary component. As an example, the wastegate
valve sub-assembly 1050 may be a poppet valve sub-
assembly.

[0072] AlsoshowninFig. 10isanactuator sub-assem-
bly 1080 that includes various components, for example,
as shown in and described with respect to an exploded
view of Fig. 11. In the example of Fig. 10, the actuator
sub-assembly 1080 may be received by a portion of tur-
bine housing 1010 and be configured to operatively trans-
late the stem 1054 and wastegate valve plug 1056, for
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example, to transition between a closed state and an
open state of the wastegate valve plug 1056 with respect
to the wastegate valve seat 1026.

[0073] In the example of Fig. 10, the turbine housing
1010 includes an actuator portion 1090 that includes a
bore 1091, a seat 1092, a wall 1093 that defines a control
chamber 1094, a pressurizable region 1095, a port 1097,
a coupling 1098 and a cap 1099, for example, to seal the
port 1097. As shown, various components of the actuator
sub-assembly 1080 may be housed by the actuator por-
tion 1090 of the turbine housing 1010. As an example, a
cap may include a coupling, for example, where the cap
may be fit (e.g., via threads, bayonet, etc.) to an opening
(e.g., a port). In such an example, the coupling may in-
clude a shape such as the coupling 1098 and optionally
extend axially away from the cap.

[0074] As shown in Fig. 10, the turbine housing 1010
includes an opening 1025 that provides for fluid commu-
nication between an inlet conduit 1013 and the exhaust
inlet chamber 1028 while the wastegate valve seat 1026
defines an exhaustbypass opening between the exhaust
inlet chamber 1028 and a passage 1029, which may be
defined by a wall 1023 of the turbine housing 1010. As
shown, the passage 1029 couples the exhaust inlet
chamber 1028 and the exhaust outlet chamber 1030
where the position of the wastegate valve plug 1056 with
respect to the wastegate valve seat 1026 determine
whether exhaust may flow, for example, from the exhaust
inlet chamber 1028 via the passage 1029 to the exhaust
outlet chamber 1030.

[0075] During operation, as an example, exhaust may
flow from the exhaustinlet 1011 via a volute (e.g., a scroll)
to a nozzle that opens to a turbine wheel space defined
in part by the shroud 1020. Where a turbine wheel is
present in the turbine wheel space, the exhaust may
cause rotation of the turbine wheel as it flow toward an
exhaust outlet of the turbine housing 1010. Where a pres-
sure P1 for exhaust in the exhaust inlet chamber 1028
exceeds a pressure P2 for exhaust in the exhaust outlet
chamber 1030, the wastegate valve plug 1056 may be
forced against the wastegate valve seat 1026, which may
help to reduce undesirable leakage of exhaust (e.g., un-
desirable wastegating of exhaust).

[0076] In the example of Fig. 10, wastegating may be
achieved by translating the wastegate valve plug 1056
axially away from the wastegate valve seat 1026, which
moves the wastegate valve plug 1056 into the exhaust
inlet chamber 1028 and opens the exhaust bypass open-
ing defined by the wastegate valve seat 1026 such that
exhaust may flow from the exhaust inlet chamber 1028
to the passage 1029 and to the exhaust outlet chamber
1030.

[0077] In the example of Fig. 10, the assembly 1000
includes a port 1027 and a cap 1041 that covers the port
1027. As shown, the port 1027 opens to the exhaust inlet
chamber 1028 such that the wastegate valve plug 1056
may be inserted therein. After insertion, the cap 1041
may be installed to seal the port 1027. As an example,
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the cap 1041 may be removable, for example, forremoval
of the wastegate valve plug 1056, which may be, for ex-
ample, coupled to the stem 1054.

[0078] In the example of Fig. 10, the assembly 1000
provides for mounting control components into the tur-
bine housing 1010. Such an approach may facilitate as-
sembly, calibration, etc. when compared to an approach
that mounts one or more control components to a com-
pressor housing. For example, where a wastegate con-
troller is mounted to a compressor housing, calibration
of a control linkage may involve angular alignment of the
compressor housing with respect to a center housing and
with respect to a turbine housing. In contrast, where a
wastegate controller is mounted into a turbine housing,
such alignment concerns may be avoided.

[0079] In the example of Fig. 10, the coupling 1098
may include a passage thatis in fluid communication with
the pressurizable region 1094, for example, pressuriza-
ble via a line coupled to the coupling 1098 (e.g., a fitting
to couple a pressure line). As an example, pressure in
the pressurizable region 1094 may act to translate the
wastegate valve plug 1056.

[0080] As mentioned, Fig. 11 shows an exploded view
of the assembly 1000 of Fig. 10, illustrating the exhaust
inlet 1011 and an exhaust outlet 1016. In the exploded
view, various components of the actuator sub-assembly
1080 are shown, including seal rings 1082 and 1083 that
may fit to a disc 1084, a biasing component 1085 (e.g.,
a spring) and a collar 1086. As an example, the collar
1086 may be fitted to the stem 1054, for example, to
reduce exhaust leakage of the stem 1054 with respect
to the bore 1091. As an example, the biasing component
1085 may be seated between the disc 1084 and the seat
1092 where pressure in the pressurizable region 1095
causes the disc 1084 to translate the stem 1054 and the
wastegate valve plug 1056. As an example, the biasing
component 1085 may be a spring made of a material
such as, for example, an alloy that includes austenitic
nickel-chromium (e.g., a superalloy, etc.). As an exam-
ple, the stem 1054 may include threads and the disc 1084
may include matching threads. In such an example, the
threads may be used to adjust load, pre-tension, etc. on
the biasing component 1085. As an example, the seal
ring 1083 may provide a seal, for example, against ex-
haust contamination (see, e.g., Fig. 10). For example,
the seal ring 1083 may be fit with respect to the disc 1084
to prevent intrusion of fluid (e.g., air) from a control side
space and/or to prevent intrusion of exhaust to a control
side space. As an example, the seal ring 1082 may be a
piston ring. As an example, air in fluid communication
with a compressor may be provided to a control side
space (e.g., where variation in pressure of the air may
cause actuation of a wastegate valve).

[0081] Fig. 11 also shows a perspective view of a tur-
bocharger assembly 1100 that includes a compressor
housing assembly 1102, a center housing assembly
1104 and the assembly 1000 along with a line 1108 that
may provide pressure to the actuator sub-assembly 1080
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of the assembly 1000. As an example, the line 1108 may
be a pressure line coupled to a conduit, a chamber, etc.
downstream of the compressor housing 1102. For exam-
ple, where a charge pressure increases, the pressure
may be communicated via the line 1108 and cause the
actuator sub-assembly 1080 to translate the wastegate
valve plug 1056 to an open state, which, in turn, may
wastegate exhaust and act to reduce boost generated
by the turbocharger assembly 1100.

[0082] Asanexample, a wastegate valve plug may be
coupled to a stem, which may optionally be integral to
the wastegate valve plug. As an example, the plug and
stem may translate along an axis. As an example, a tur-
bine housing may define an axis of a turbine wheel space,
for example, that aligns with a rotational axis of a turbine
wheel. As an example, an axis of a plug and stem may
be substantially parallel to an axis of a turbine wheel
space (see, e.g., the assembly 900). As an example, an
axis of a plug and stem may be substantially orthogonal
to an axis of a turbine wheel space (see, e.g., the assem-
bly 600, the assembly 800, the assembly 1000). As an
example, a mechanism for actuating a wastegate valve
plug may optionally provide for rotation of the wastegate
valve plug about a longitudinal axis (e.g., stem axis). In
such an example, rotation of the wastegate valve plug
may help to avoid sticking, for example, with respect to
deposits (e.g., sootdeposit, etc.). As an example, rotation
may cause some friction between a wastegate valve plug
and a seat, for example, in a manner that may act to
remove deposits from the seat, the plug, etc.

[0083] An assembly for a turbocharger can include a
turbine housing that defines an exhaust inflow chamber
that includes a wastegate valve seat and that defines an
exhaust outflow chamber; and a wastegate valve plug
that includes a seal surface where, in a closed state, the
seal surface seats against the wastegate valve seat and
where, in an open state, the wastegate valve plug ex-
tends into the exhaust inflow chamber.

[0084] As an example, a wastegate valve stem may
be coupled to a wastegate valve plug, for example, op-
tionally as a unitary component. As an example, an as-
sembly may include a wastegate valve arm coupled to a
wastegate valve plug. In such an example, the wastegate
valve arm and the wastegate valve plug may be a unitary
component.

[0085] As an example, an assembly may include an
access port configured for passage of a wastegate valve
plug. As an example, an axis of a turbine wheel space
defined by a turbine housing and a translational axis of
a wastegate valve stem may be substantially parallel to
each other. As an example, an axis of a turbine wheel
space defined by a turbine housing and a translational
axis of a wastegate valve stem may be substantially or-
thogonal to each other.

[0086] As an example, an assembly may include an
exhaust inlet in fluid communication with an exhaust inlet
chamber. As an example, an assembly may include an
exhaust outlet in fluid communication with an exhaust
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outlet chamber. As an example, an assembly may in-
clude an exhaust wastegate passage that extends from
an exhaust inlet chamber to an exhaust outlet chamber.
In such an example, a wall of a turbine housing may de-
fine the exhaust wastegate passage.

[0087] As anexample, aturbine housing may define a
bore configured for receipt of a wastegate valve stem
operatively coupled to a wastegate valve plug. As an ex-
ample, a turbine housing may define a bore configured
for receipt of a wastegate valve shaft operatively coupled
to a wastegate valve plug.

[0088] Asanexample,anassembly may include a cou-
pling for a pressure control line for controlling the state
of awastegate valve plug. As an example, a turbine hous-
ing may be provided with a coupling, for example, where
an actuator sub-assembly is fits into a chamber or recess
of the turbine housing.

[0089] Asanexample, a method caninclude providing
a turbocharger that includes a turbine housing that de-
fines an exhaust inflow chamber that includes a waste-
gate valve seat and that defines an exhaust outflow
chamber, and a wastegate valve plug thatincludes a seal
surface where, in a closed state, the seal surface seats
against the wastegate valve seat and where, in an open
state, the wastegate valve plug extends into the exhaust
inflow chamber; and providing exhaust to the exhaust
inflow chamber where a pressure of the exhaust in the
exhaust inflow chamber applies force to the wastegate
valve plug that acts to seat the seal surface against the
wastegate valve seat.

[0090] As an example, a turbocharger can include a
compressor housing; a center housing, the compressor
housing operatively coupled to the center housing; a tur-
bine housing operatively coupled to the center housing,
where the turbine housing defines an exhaust inflow
chamber that includes a wastegate valve seat and that
defines an exhaust outflow chamber; and a wastegate
valve plug that includes a seal surface where, in a closed
state, the seal surface seats against the wastegate valve
seat and where, in an open state, the wastegate valve
plug extends into the exhaust inflow chamber. As an ex-
ample, a turbocharger may include an actuator assembly
mounted to a turbine housing. As an example, a turbo-
charger may include an actuator assembly mounted in a
turbine housing. As an example, a turbocharger may in-
clude a pressure line coupled to a compressor housing
and to a turbine housing for actuating a wastegate valve
plug actuator.

[0091] Although some examples of methods, devices,
systems, arrangements, etc., have beenillustrated in the
accompanying Drawings and described in the foregoing
Detailed Description, it will be understood that the exam-
ple embodiments disclosed are not limiting, but are ca-
pable of numerous rearrangements, modifications and
substitutions.
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Claims

1.

10.

1.

12.

13.

An assembly for a turbocharger comprising:

a turbine housing that defines an exhaust inflow
chamber that comprises a wastegate valve seat
and that defines an exhaust outflow chamber;
and

a wastegate valve plug that comprises a seal
surface wherein, in a closed state, the seal sur-
face seats against the wastegate valve seatand
wherein, in an open state, the wastegate valve
plug extends into the exhaust inflow chamber.

The assembly of claim 1 comprising a wastegate
valve stem coupled to the wastegate valve plug.

The assembly of claim 2 wherein the wastegate
valve stem and the wastegate valve plug comprise
a unitary component.

The assembly of claim 1 comprising a wastegate
valve arm coupled to the wastegate valve plug.

The assembly of claim 4 wherein the wastegate
valve arm and the wastegate valve plug comprise a
unitary component.

The assembly of claim 1 comprising an access port
configured for passage of the wastegate valve plug.

The assembly of claim 2 wherein an axis of a turbine
wheel space defined by the turbine housing and a
translational axis of the wastegate valve stem are
substantially parallel to each other.

The assembly of claim 2 wherein an axis of a turbine
wheel space defined by the turbine housing and a
translational axis of the wastegate valve stem are
substantially orthogonal to each other.

The assembly of claim 1 comprising an exhaust inlet
in fluid communication with the exhaust inlet cham-
ber.

The assembly of claim 1 comprising an exhaust out-
let in fluid communication with the exhaust outlet
chamber.

The assembly of claim 1 comprising an exhaust
wastegate passage that extends from the exhaust
inlet chamber to the exhaust outlet chamber.

The assembly of claim 11 wherein a wall of the tur-
bine housing defines the exhaust wastegate pas-

sage.

The assembly of claim 1 wherein the turbine housing
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19.
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defines a bore configured for receipt of a wastegate
valve stem operatively coupled to the wastegate
valve plug.

The assembly of claim 1 wherein the turbine housing
defines a bore configured for receipt of a wastegate
valve shaft operatively coupled to the wastegate
valve plug.

The assembly of claim 2 comprising a coupling for
a pressure control line for controlling the state of the
wastegate valve plug.

A turbocharger comprising:

a compressor housing;

a center housing, the compressor housing op-
eratively coupled to the center housing;

a turbine housing operatively coupled to the
center housing, wherein the turbine housing de-
fines an exhaust inflow chamber that comprises
a wastegate valve seat and that defines an ex-
haust outflow chamber; and

a wastegate valve plug that comprises a seal
surface wherein, in a closed state, the seal sur-
face seats against the wastegate valve seat and
wherein, in an open state, the wastegate valve
plug extends into the exhaust inflow chamber.

The turbocharger of claim 16 comprising an actuator
assembly mounted to the turbine housing.

The turbocharger of claim 16 comprising an actuator
assembly mounted in the turbine housing.

The turbocharger of claim 16 comprising a pressure
line coupled to the compressor housing and to the
turbine housing for actuating a wastegate valve plug
actuator.
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